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Structure 1998, Vol 6 No 4:531–533
n Structure of the Shiga-like I B-pentamer complexed
with an analogue of its receptor Gb3. Hong Ling,
Amechand Boodhoo, Bart Hazes, Maxwell D Cummings,
Glen D Armstrong, James L Brunton and Randy J Read
(1998). Biochemistry 37, 1777–1788.
Shiga-like toxin I (SLT-I) is a virulence factor of Escherichia coli
strains that cause disease in humans. Like other members of
the Shiga toxin family, it consists  of an enzyme (A) subunit
and five copies of a binding subunit, the B pentamer, that
binds to a specific glycolipid globotriaosylceramide (Gb3) on
the surface of target cells. The authors present the crystal
structure of the SLT-I B pentamer complexed with an
analogue of the Gb3 trisaccharide. The structure reveals a
surprising density of binding sites, with three trisaccharide
molecules bound to each B subunit monomer of 69 residues.
All 15 trisaccharides bind to one side of the B pentamer,
providing further evidence that this side faces the cell
membrane.
17 February 1998, Biochemistry
n Structure of the guanine nucleotide exchange factor
Sec7 domain of human Arno and analysis of the
interaction with ARF GTPase. Elena Mossessova,
Jacqueline M Gulbis and Jonathan Goldberg (1998). 
Cell 92, 415–423.
Members of the ARF family of Ras-related GTPases play a
key role in eukaryotic secretory pathways and are best
understood as regulators of vesicle-mediated transport between
Golgi cisternae. Sec7-related guanine nucleotide exchange
factors (GEFs) initiate vesicle budding from the Golgi
membrane surface by converting the GTPase ARF to a GTP-
bound, membrane-associated form. The authors report the
crystal structure of the catalytic Sec7 homology domain of
Arno, a human GEF for ARF1. The Sec7 domain is an
elongated, all-helical protein with a distinctive hydrophobic
groove that is phylogenetically conserved. Structure-based
mutagenesis identifies the groove and an adjacent conserved
loop as the ARF-interacting surface. 
6 February 1998, Cell
n Crystal structure of the tyrosine phosphatase SHP-2.
Peter Hof, Scott Pluskey, Sirano Dhe-Paganon, Michael J
Eck and Steven E Shoelson (1998). Cell 92, 441–450.
The structure of the SHP-2 tyrosine phosphatase shows how its
catalytic activity is regulated by its two SH2 domains. In the
absence of a tyrosine-phosphorylated binding partner, the N-
terminal SH2 domain (N-SH2) binds the phosphatase domain
and directly blocks its active site. This interaction alters the
structure of the N-SH2 domain, disrupting its phosphopeptide-
binding cleft. Conversely, interaction of the N-SH2 domain with
phosphopeptide disrupts its phosphatase recognition surface.
20 February 1998, Cell
n The 2.3 Å X-ray crystal structure of S. cerevisiae
phosphoglycerate mutase. Daniel J Rigden, Dmitriy
Alexeev, Simon EV Phillips and Linda A Fothergill-Gilmore
(1998). J. Mol. Biol. 276, 449–459.
The high-resolution crystal structure of Saccharomyces cerevisiae
phosphoglycerate mutase shows important differences from
the lower resolution structure deposited in 1982. The positions
of several residues, including some found near the catalytic site
and some lining the catalytic-site cleft, have been changed by
the correction of registration errors between sequence and
electron density in the original structure. Electron density was
apparent for a portion of the functionally important C-terminal
tail, which was absent from the earlier structure, showing it to
adopt a mainly helical conformation. 
20 February 1998, Journal of Molecular Biology
n Crystal structure of the yeast MATa2/MCM1/DNA
ternary complex. Song Tan and Timothy J Richmond
(1998). Nature 391, 660–666.
Specific recognition of eukaryotic gene regulatory sites often
requires the collaboration of several DNA-binding
transcription factors. The structure of a complex containing the
homeodomain repressor protein MATa 2 and the MADS-box
transcription factor MCM1 bound to DNA is described. It
reveals the protein–protein interactions responsible for
cooperative binding of MATa 2 and MCM1 to DNA.
12 February 1998, Nature
n Structure of the retinoblastoma tumour-suppressor
pocket domain bound to a peptide from HPV E7.
Jie-Oh Lee, Alicia A Russo and Nikola P Pavletich (1998).
Nature 391, 859–865.
The pocket domain of the retinoblastoma (Rb) tumour
suppressor is central to Rb function and is frequently inactivated
by the binding of the human papilloma virus E7 oncoprotein in
cervical cancer. The crystal structure of the Rb pocket bound to
n See the Minireview article by David Barford and Benjamin G Neel in the March issue of Structure (volume 6:249–254).
a nine-residue E7 peptide containing the LXCXE motif, shows
that the LXCXE peptide binds a highly conserved groove on
the B-box portion of the pocket. The A and B boxes each
contain the cyclin-fold structural motif, with the LXCXE-
binding site on the B-box cyclin fold being similar to a Cdk2-
binding site of cyclin A and to a TBP-binding site of TFIIB.
26 February 1998, Nature
n X-ray crystal structure of arrestin from bovine rod outer
segments. Joachim Granzin, Ursula Wilden, Hui-Woog
Choe, Jörg Labahn, Bianca Krafft and Georg Büldt (1996).
Nature 391, 918–921.
Retinal arrestin is the essential protein for the termination of
the light response in vertebrate rod outer segments. The
crystal structure comprises two domains of antiparallel b sheets
connected through a hinge region and one short a helix on the
back of the N-terminal fold. The binding region for
phosphorylated light-activated rhodopsin is located at the
N-terminal domain.
26 February 1998, Nature
n Structure and switching of bacterial flagellar filaments
studied by X-ray fiber diffraction. Ilchiro Yamashita,
Kazuya Hasegawa, Hirofumi Suzuki, Ferenc Vonderviszt,
Yuko Mimori-Kiyosue and Keiichi Namba (1998). Nat.
Struct. Biol. 5, 125–132.
Bacterial motility involves switching between the left and right
supercoiled states of the flagellar filament. The polymorphism
of this assembly of identical flagellin molecules has presented
a structural puzzle. The helical parameters of straight filaments
in the left (L) and right (R) lattice states have now been
accurately determined by X-ray fiber diffraction. The 9 Å
resolution electron-density map of the R type filament, refined
from the X-ray data, reveals the interlocked a -helical segments
of the core portion, which constitute the inner and outer tubes.
The inner-tube domain interactions remain invariant, whereas
the strand joints in the outer tube can switch between the L
and R state by 2–3 Å axial shifts, which change the strand
periodicity of ~50 Å by 0.8 Å. This bi-stable quaternary
switching results in supercoiling.
February 1998, Nature Structural Biology
n Crystal structure of an RNA aptamer–protein complex
at 2.8 Å resolution. Máire A Convery, Siân Rowsell, Nicola
J Stonehouse, Andrew D Ellington, Ichira Hirao, James B
Murray, David S Peabody, Simon EV Phillips and Peter G
Stockley (1998). Nat. Struct. Biol. 5, 133–139.
The techniques of in vitro selection and amplification have
been used to isolate nucleic acid aptamers that bind with both
high specificity and affinity to a wide range of target
molecules. The authors report the crystal structure of an RNA
aptamer bound to bacteriophage MS2 coat protein. The
structure provides an opportunity to compare the interactions
of MS2 coat protein and wild-type operator with those of an
aptamer, the secondary structure of which differs from the
wild-type RNA in having a three-base loop (compared to a
tetraloop) and an additional base pair between this loop and
the sequence-specific recognition element in the stem. The
RNA binds in the same location on the coat protein as the
wild-type operator and maintains many of the same
RNA–protein interactions. 
February 1998, Natural Structural Biology
n The structural basis of phage display elucidated by the
crystal structure of the N-terminal domains of g3p.
Jacek Lubkowski, Frank Hennecke, Andreas Pluckthun and
Alexander Wlodawer (1998). Nat. Struct. Biol. 5, 140–147.
Filamentous bacteriophages have become an important tool for
the identification of interacting biomolecules. By genetic
fusion to the phage minor coat protein from gene 3 (g3p),
peptides and proteins become displayed on the surface of
phages and may be selected from large libraries on the basis of
their binding properties. The structure of the two N-terminal
domains of the g3p of filamentous phages (residues 1–217)
shows that each domain consists of either five or eight
b strands and a single a helix. The domains interact
extensively, resulting in a horseshoe shape with aliphatic
amino acids and threonines lining the inside. The glycine-rich
linker connecting the domains may confer flexibility between
the domains required during the infection process. 
February 1998, Nature Structural Biology
n Structural basis for methylesterase CheB regulation by
a phosphorylation-activated domain. Snezana Djordjevic,
Paul N Goudreau, Qingping Xu, Ann M Stock and Anne H
West (1998). Proc. Natl. Acad. Sci. USA 95, 1381–1386.
The methylesterase CheB is a member of a large and
functionally diverse family of proteins know as response
regulators. The authors report the X-ray crystal structure of
CheB, a phosphorylation-activated response regulator involved
in reversible modification of bacterial chemotaxis receptors.
CheB consists of an N-terminal regulatory domain and a
C-terminal catalytic domain joined by a linker. In
unphosphorylated CheB, the N-terminal domain packs against
the active site of the C-terminal domain and thus inhibits
methylesterase activity by directly restricting access to the
active site. 
17 February 1998, Proceedings of the National Academy of
Science USA
n The structure of GABPa/b: an ETS domain–ankyrin
repeat heterodimer bound to DNA. Adrian H Batchelor,
Derek E Piper, Fabienne Charles de la Brousse, Steven L
McKnight and Cynthia Wolberger (1998). Science 279,
1037–1041.
GA-binding protein (GABP) is a transcriptional regulator
composed of two structurally dissimilar subunits. The a
subunit contains a DNA-binding domain that is a member of
the ETS family of DNA-binding proteins, whereas the b
subunit contains a series of ankyrin repeats. The crystal
structure of a ternary complex containing a GABPa /b ETS
domain–ankyrin repeat heterodimer bound to DNA was
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determined. The structure, which shows how an ETS-domain
protein can recruit a partner protein using both the ETS
domain and a C-terminal extension, provides a view of the
extensive protein–protein interface formed by a set of ankyrin
repeats and reveals how the GABPa ETS domain binds to its
core GGA DNA-recognition motif. 
13 February 1998, Science
n Structure of the amino-terminal protein interaction
domain of STAT-4. Uwe Vinkemeier, Ismail Moarefi, 
James E Darnell Jr and John Kuriyan (1998). Science 279,
1048–1052.
STATs (signal transducers and activators of transcription) are a
family of transcription factors that are specifically activated to
regulate gene transcription when cells encounter cytokines and
growth factors. The crystal structure of an N-terminal
conserved domain (N domain) comprising the first 123
residues of STAT-4 consists of eight helices that are
assembled into a hook-like structure. The N domain has been
implicated in several protein–protein interactions affecting
transcription, and it enables dimerized STAT molecules to
polymerize and to bind DNA cooperatively. 
13 February 1998, Science
n Structural basis of plasticity in T cell receptor
recognition of a self peptide–MHC antigen.
K Christopher Garcia, Massimo Degano, Larry R Pease,
Mingdong Huang, Per A Peterson, Luc Teyton L and Ian A
Wilson (1998). Science 279, 1166–1172.
T cells must recognize self-antigens in the thymus during
maturation and then discriminate between foreign pathogens
in the periphery. A molecular basis for this cross-reactivity is
elucidated by the crystal structure of the alloreactive 2C T-cell
receptor (TCR) bound to self peptide–major histocompatibility
complex (pMHC) antigen H-2Kb–dEV8. The interface
between peptide and TCR exhibits extremely poor shape
complementarity, and the TCR b chain complementarity-
determining region 3 (CDR3) has minimal interaction with the
dEV8 peptide. Large conformational changes in three of the
TCR CDR loops are induced upon binding, providing a
mechanism of structural plasticity to accommodate a variety of
different peptide antigens.
20 February 1998, Science
n Crystal structure of p14TCL1, an oncogene product
involved in T-cell prolymphocytic leukemia, reveals a
novel b-barrel topology. François Hoh, Yin-Shan Yang,
Laurent Guignard, André Padilla, Marc-Henri Stern, Jean-
Marc Lhoste and Herman van Tilbeurgh (1998). Structure
6, 147–155.
The TCL1 oncogene encodes a 14 kDa protein (p14TCL1) of
unknown function. The crystal structure of p14TCL1 reveals an
eight-stranded antiparallel b barrel with a novel topology and
an internal pseudo-twofold symmetry. The structure does not
show similarity to other oncoproteins of known structure.
15 February 1998, Structure
n The structure of tobacco ringspot virus: a link in the
evolution of icosahedral capsids in the picornavirus
superfamily. Veda Chandrasekar and John E Johnson
(1998). Structure 6, 157–171.
Tobacco ringspot virus (TRSV) is a member of the nepovirus
genus of icosahedral RNA plant viruses. The crystal structure
of TRSV shows that the capsid protein consists of three
b -barrel domains covalently linked by extended polypeptides.
The structural results confirm the notion of divergent
evolution of the capsid polyproteins of nepoviruses,
comoviruses and picornaviruses from a common ancestor.
15 February 1998, Structure
n The 3-D structure of a folate-dependent
dehydrogenase/cyclohydrolase bifunctional enzyme at
1.5 Å resolution. Marc Allaire, Yunge Li, Robert E MacKenzie
and Miroslaw Cygler (1998). Structure 6, 173–182. 
The interconversion of two major folate one-carbon donors
occurs through the sequential activities of NAD(P)-dependent
methylene[H4]folate dehydrogenase (D) and
methenyl[H4]folate cyclohydrolase (C), components of a
multifunctional enzyme. The crystal structure of a dimer of the
D/C domain of the human trifunctional cytosolic enzyme is
composed of two a /b domains that assemble to form a wide
cleft with NADP bound along one wall. Folate-binding sites
for both activities probably lie within the cleft, providing direct
support for the proposed overlapping site model. 
15 February 1998, Structure
n Structure of Escherichia coli ribokinase in complex with
ribose and dinucleotide determined to 1.8 Å resolution:
insights into a new family of kinase structures. Jill A
Sigrell, Alexander D Cameron, T Alwyn Jones and Sherry L
Mowbray (1998). Structure 6, 183–193.
D-Ribose phosphorylation at O5¢ is catalysed by ribokinase.
The crystal structure of ribokinase from Escherichia coli in
complex with ribose and dinucleotide shows that the protein
forms a dimer in a novel dimer interaction called a b clasp.
15 February 1998, Structure
n A novel calcium-sensitive switch revealed by the
structure of human S100B in the calcium-bound form.
Steven P Smith and Gary S Shaw (1998). Structure 6,
211–222.
S100B is a homodimeric member of the EF-hand calcium-
binding protein superfamily. The effects of S100B are
mediated via its calcium-regulated interaction with target
proteins. The solution structure of calcium-saturated human
S100B (Ca2+–S100B) is compared with apo S100B and
Ca2+–calbindin D9k. Calcium-induced reorientation of calcium-
binding site II results in the increased exposure of several
hydrophobic residues in a ‘calcium switch’ that is distinct from
other EF-hand proteins. (Two other papers in the same issue
describe similar studies on related proteins: Sastry et al.,
Structure 6, 223–231 and Matsumura et al. Structure 6, 233–241.)
15 February 1998, Structure
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